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[57] ABSTRACT 

Ad apparatus for creating a substantially circular hole in a 
wall of a vessel of a patient is provided, comprising an 
elongated circular knife with a proximal end, a distal end 
with a circular knife edge, and an inner channel, an elon- 
gated probe with a proximal end and a distal end, the 
elongated probe being disposed within the inner channel of 
the elongated circular knife and being adapted to be move- 
able axially and rotatably with respect to the elongated 
circular knife, and a bar formed on the distal end of the 
elongated probe, the bar being substantially perpendicular to 
the elongated probe, whereby when the bar is inserted in the 
vessel through a slit in the wall of the vessel, the elongated 
probe and the bar may be rotated with respect to the circular 
knife edge of the elongated cylindrical knife to form a 
substantially circular hole in the wall of the vessel. A method 
for creating a substantially circular hole in a wall of a vessel 
of a patient is also provided 

17 Claims, 4 Drawing Sheets 
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FIG. 1 
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FIG. 2(a) 
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FIG. 2(b) 
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FIG. 2(c) 
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FIG. 2(d) 
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FIG. 3 
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FIG. 4 
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DEVICE AND METHOD TO CREATE A to the circular knife edge of said elongated cylindrical knife 

SMOOTH OPENING ON A TUBULAR to form a substantially circular hole in the wall of the vessel 

STRUCTURE SUCH AS AN ARTERY OR A According to another aspect of the present invention a 

VEIN veterinary method for creating a substantially circular hole 

5 in a wall of a vessel of an animal is provided, comprising 

« . ^ ™ ^ cutting a slit in the wall of the vessel, inserting a bar formed 

BACKGROUND OF THE INVENTION on a ^ end ^ m elongated probe ^gif mc slit m ^ 

The present invention relates to an apparatus and method waU of vessd > and rotating the elongated probe and the 

for creating a circular hole in the wall of a vessel for bar witn «spect to a circular knife disposed around said 

end-to-side connection 10 elongate P 1006 ^d adjacent said bar to form a substantially 

The end-t^de connection, or anastomosis, of arteries, *cuto hole m the wall of the vessel. The vessel may be an 
veins, and the like is well known in the art. Such vessels may 

be connected by any well known method such as suturing or and other advantages will become apparent from 

gluing, for example. ^ c detailed description accompanying the claims and 

™« . . . • . ^ attached drawing figures. 

The instant invention provides an apparatus and method e 

to create a smooth, regular, repeatable, and predictable hole DESCRIPTION OF THE DRAWINGS 
in the wall of a vessel in order to allow a doctor to easily 

perform such anastomosis. FIG. 1 shows a cross-sectional view of an apparatus to 

20 create a circular hole in the wall of a vessel for end-to-side 

SUMMARY OF THE INVENTION connection according to an embodiment of the present 

It is an object of the present invention to provide an mVC °?« D * v 

apparatus for creating a smooth, regular, repeatable, and nGS - Vfrm the use of the embodiment of FIG. 

predictable hole in the wall of a vessel. *» 

It is a further object of the present invention to provide a 25 FIG - 3 shows 311 end-to-side connection which may result 

method for creating a smooth, regular, repeatable, and from the usc of mc instant invention; and 

predictable hole in the wall of a vessel. FIG. 4 shows another view of the apparatus according to 

According to one aspect of the present invention an the invention, 

apparatus for creating a substantially circular hole in a wall 30 DETAILED DESCRIPTION OF THE 

of a vessel erf a patient is provided, comprising an elongated PREFERRED EMBODIMENTS 
circular knife with a proximal end, a distal end with a 

circular knife edge, and an inner channel, an elongated probe According to one aspect of the present invention an 

with a proximal end and a distal end, said elongated probe apparatus for creating a substantially circular hole in a wall 

being disposed within said inner channel of said elongated 35 of a vessel of a patient is provided, comprising an elongated 

circular knife and being adapted to be moveable axially and circular knife with a proximal end, a distal end with a 

rotatably with respect to said elongated circular knife, and a circular knife edge, and an inner channel, an elongated probe 

bar formed on the distal end of the elongated probe, said bar with a proximal end and a distal end, said elongated probe 

being substantially perpendicular to said elongated probe, being disposed within said inner channel of said elongated 

whereby when said bar is inserted in the vessel through a slit ^ circular knife and being adapted to be moveable axially and 

in the wall of the vessel, the elongated probe and the bar may rotatably with respect to said elongated circular knife, and a 

be rotated with respect to the circular knife edge of said bar formed on the distal end of the elongated probe, said bar 

elongated cylindrical knife to form a substantially circular being substantially perpendicular to said elongated probe, 

hole in the wall of the vessel whereby when said bar is inserted in the vessel through a slit 

According to another aspect of the present invention a 45 in the wall of the vessel, the elongated probe and the bar may 

method for creating a substantially circular hole in a wall of be rotated with respect to the circular knife edge of said 

a vessel of a patient is provided, comprising cutting a slit in elongated cylindrical knife to form a substantially circular 

the wall of the vessel, inserting a T-bar formed on the distal hole in the wall of the vessel. 

end of an elongated probe through the slit in the wall of the The apparatus may further comprise means for gripping 

vessel, and rotating the elongated probe and the bar with 50 an exterior surface of the elongated circular knife and means 

respect to a circular knife disposed around said elongated for gripping the proximal end of the elongated probe. The 

probe and adjacent said bar to form a substantially circular means for gripping the exterior surface of the elongated 

hole in the wall of the vesscL circular knife may comprise a high-friction surface. The 

According to another aspect of the instant invention a high-friction surface may comprise a knurled surface. The 

veterinary apparatus for creating a substantially circular hole 55 means for gripping the proximal end of the elongated probe 

in a wall of a vessel of an animal is provided, comprising an may comprise a knob. The knob may include a high-friction 

elongated circular knife with a proximal end, a distal end gripping surface and the high -friction gripping surface may 

with a circular knife edge, and an inner channel, an clon- comprise a knurled surface. The elongated circular knife, 

gated probe with a proximal end and a distal end said said elongated probe, and said bar may be formed of 

elongated probe being disposed within said inner channel of 60 stainless steel. The vessel may be an artery or a vein, 

said elongated circular knife and being adapted to be move- According to another aspect of the present invention a 

able axially and rotatably with respect to said elongated method for creating a substantially circular hole in a wall of 

circular knife, and a bar formed on the distal end of the a vessel of a patient is provided, comprising cutting a slit in 

elongated probe, said T-bar being substantially perpendicu- the wall of the vessel, inserting a bar formed on the distal 

lar to said elongated probe, whereby when said bar is 6S end of an elongated probe through the slit in the wall of the 

inserted in the vessel through a slit in the wall of the vessel, vessel, and rotating the elongated probe and the bar with 

the elongated probe and the bar may be rotated with respect respect to a circular knife disposed around said elongated 
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probe and adjacent said T-bar to form a substantially circular 
hole in the wall of the vessel. The vessel may be an artery 
or a vein. 

According to another aspect of the instant invention a 
veterinary apparatus for creating a substantially circular hole 
in a wall of a vessel of an animal is provided, comprising an 
elongated circular knife with a proximal end, a distal end 
with a circular knife edge, and an inner channel, an elon- 
gated probe with a proximal end and a distal end, said 
elongated probe being disposed within said inner channel of 
said elongated circular knife and being adapted to be move- 
able axially and rotatably with respect to said elongated 
circular knife, and a T-bar formed on the distal end of the 
elongated probe, said T-bar being substantially perpendicu- 
lar to said elongated probe, whereby when said T-bar is 
inserted in the vessel through a slit in the wall of the vessel, 
the elongated probe and the T-bar may be rotated with 
respect to the circular knife edge of said elongated cylin- 
drical knif e to form a substantially circular hole in the wall 
of the vessel. 

According to another aspect of the present invention a 
veterinary method for creating a substantially circular hole 
in a wall of a vessel of an animal is provided, comprising 
cutting a slit in the wall of the vessel, inserting a T-bar 
formed on a distal end of an elongated probe through the slit 
in the wall of the vessel, and rotating the elongated probe 
and the T-bar with respect to a circular knife disposed around 
said elongated probe and adjacent said T-bar to form a 
substantially circular hole in the wall of the vessel. The 
vessel may be an artery or a vein. 

Referring now to FIG. 1, an apparatus according to an 
embodiment of the invention is shown in which elongated 
circular knife 1 has a circular knife edge 3 and an inner 
channel 5. An elongated probe 7 is disposed within the inner 
channel 5 of the elongated circular knife 1. This elongated 
probe 7 is adapted to be moveable both axially and rotatably 
with respect to the elongated circular knife 1. 

Further, the elongated probe 7 has a linear-bar 9 formed 
on the end adjacent the circular knife edge 3. This bar 9 is 
mounted substantially perpendicular to the elongated probe 
7 such that said elongated probe 7 and said bar 9 form a T. 

Referring now to FIGS. 2(a)-2(d), wherein the same 
reference numerals apply to the same elements of FIG. 1, 
when the bar 9 is inserted in a tubular structure 20, such as 
an artery or a vein, through a slit 22 in the tubular structure 
wall 21, the elongated probe 7 and the bar 9 may be rotated 
with respect to the circular knife edge 3 of the elongated 
cylindrical knife 1 to form a substantially circular hole in the 
tubular structure wall 20. 

More particularly, FIG. 2(a) shows the elongated probe 7 
and the bar 9 extended axially away from the elongated 
circular knife 1. FIG. 2(b) shows the bar, still axially 
extended away from the circular knife 1, inserted into the slit 
22. FIG. 2(c) shows the elongated probe 7 and the bar 9 
pulled back towards the circular knife edge 3 whereby the 
tubular structure wall is sandwiched between the circular 
knife edge 3 and the bar 9. Further, in this FIG; 2(c) the 
elongated probe 7 and the bar 9 are shown being rotated with 
respect to the circular knife edge 3. Finally, FIG. 2(d) shows 
the circular knife 1, the elongated probe 7 and the bar 9 
being moved away from the tubular structure wall 20 to 
leave a substantially circular hole 24. 

Referring now to FIG. 3, wherein the same reference 
numerals apply to the same elements of FIGS. 2(a)-2(</), a 
second tubular structure 30 may be attached to the tubular 
structure 20 in an end-to-side manner. 
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Referring now to FIG. 4, wherein the same reference 
numerals apply to the same elements of FIG. 1, the exterior 
of the circular knife 1 may be knurled. In addition, the 
proximal end of the elongated probe 7, which is gripped by 
the user, may have a knob la and may also be knurled. 

Although the present invention is described by reference 
to particular embodiments thereof, many changes and modi- 
fications of the invention may become apparent to those 
skilled in the art without departing from the spirit and scope 
of the invention, which is only limited by the appended 
claims. Therefore, the embodiments shown and described 
are only illustrative, not restrictive. 

What is claimed is: 

1. An apparatus for creating a substantially circular hole 
in a wall of a vessel of a patient, comprising: 

an elongated circular knife with a proximal end, a distal 
end with a circular knife edge, and an inner channel; 

an elongated probe with a proximal end and a distal end, 
said elongated probe being disposed within said inner 
channel of said elongated circular knife and being 
adapted to be moveable axially and rotatably with 
respect to said elongated circular knife; and 

a linear bar member formed on the distal end of the 
elongated probe, said linear bar member being substan- 
tially perpendicular to said elongated probe, whereby 
when said linear bar member is inserted in the vessel 
through a slit in the wall of the vessel, the elongated 
probe and the linear bar member may be rotated with 
respect to the circular knife edge of said elongated 
cylindrical knife to form a substantially circular hole in 
the wall of the vessel. 

2. The apparatus of claim 1, further comprising means for 
gripping an exterior surface of the elongated circular knife 
and means for gripping the proximal end of the elongated 
probe. 

3. The apparatus of claim 2, wherein said means for 
gripping the exterior surface of the elongated circular knife 
comprises a high-friction surface. 

4. The apparatus of claim 3, wherein said high-friction 
surface comprises a knurled surface. 

5. The apparatus of claim 2, wherein said means for 
gripping the proximal end <)f the elongated probe comprises 
a knob. 

6. The apparatus of claim 5, wherein said knob includes 
a high-friction gripping surface. 

7. The apparatus of claim 6, wherein said high-friction 
gripping surface comprises a knurled surface. 

8; The apparatus of claim 1, wherein said elongated 
circular knife, said elongated probe, and said linear bar 
member are formed of stainless steel. 

9. The apparatus of claim 1, wherein said vessel is an 
artery. 

10. The apparatus of claim 1, wherein said vessel is a vein. 

11. A method for creating a substantially circular hole in 
a wall of a vessel of a patient, comprising: 

cutting a slit in the wall of the vessel; 

inserting a linear bar member formed on a distal end of an 
elongated probe through the slit in the wall of the vessel 
said linear bar member being substantially perpendicu- 
lar to said elongated probe; and 

rotating the elongated probe and the linear bar member 
with respect to a circular knife disposed around said 
elongated probe and adjacent said linear bar member to 
form a substantially circular hole in the wall of the 
vessel. 

12. The method of claim 11, wherein said vessel is an 
artery. 
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13. The method of claim 11, wherein said vessel is a vein. 

14. A veterinary apparatus fox creating a substantially 
circular hole in a wall of a vessel of an animal, comprising: 

an elongated circular knife with a proximal end, a distal 
end with a circular knife edge, and an inner channel; 

an elongated probe with a proximal end and a distal end, 
said elongated probe being disposed within said inner 
channel of said elongated circular knife and being 
adapted to be moveable axially and rotatably with 
respect to said elongated circular knife; and 

a linear bar member formed on the distal end of the 
elongated probe, said linear bar member being substan- 
tially perpendicular to said elongated probe, whereby 
when said linear bar member is inserted in the vessel 
through a slit in the wall of the vessel, the elongated 
probe and the linear bar member may be rotated with 
respect to the circular knife edge of said elongated 
cylindrical knife to form a substantially circular hole in 
the wall of the vessel. 


10,662 
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15, A veterinary method for creating a substantially cir- 
cular hole in a wall of a vessel of an animal, comprising: 
cutting a slit in the wall of the vessel; 
5 inserting a linear bar member formed on a distal end of an 
elongated probe through the slit in the wall of the vessel 
said linear bar member being substantially perpendicu- 
lar to said elongated probe; and 

10 rotating the elongated probe and the linear bar member 
with respect to a circular knife disposed around said 
elongated probe and adjacent said linear bar member to 
form a substantially circular hole in the wall of the 

vessel. 

15 16. The method of claim 15, wherein said vessel is an 
artery. 

17. Hie method of claim 15, wherein said vessel is a vein. 
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